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Host of the young people entering professional, technical, and 
managerial occi~yations start thelr occupational training in a school. 
Higher education is predomianantly occupational education and is 
becoming more 80 each year (see  Table 1 ) .  In 1980-81, only 17 
percent of rnaster9s degrees and 33 percent of bachelor's degrees were 
in traditional liberal arts fields. Many of those who get these 
degrees remain in school to get a Bh.D., M.D., D . D . S .  or L.L.B., all 
sf whicn certify three or more years of intensive occupational 
trainilig. Conrsequently, almost all college graduates obeain training 
for a particulrnr occupation before leaving school. 
What role should schools play in the training of the 70 percent 
of the labor force who do not get a bachelor's degree? These workers 
account for thra bulk of the nationPs blue collar sales, clerical, and 
technical workers. The training requirements and intellectual 
demands of many of these jobs are quite considerable. In clerical 
jobs, for inst;3nce9 the time and resources devoted to training a new 
employee during the first three months on a job have a value equal to 
45 percent of the output of a worker with two years of tenure at the 
firm. Traininlg costa during the first three months are 36 percent of 
an ezcgerienced worker's potential output for retail sales jobs, 38 
percent for blue collar jobs, and 25 percent for service jobs 
(Bishop, 1985).  Should these workers receive their initial 
ocrupationally specific training in school or on a job? Should this 
training be offered by high schools as well as postsecondary 
institutions? By what criteria should these decisions be made? 
The primairy justification of sceupationally specific education 
m s t  be an eco~~omic one. It must make the ~tudants better off 
economically. Making therr! no worse off is not good enough. If the 
economic effects of taking acad-ic and occupational courses in 
school were eq:aal, the public would probably want to substitute 
academic for o~ccupational course work. TheJr preference for the 
acsdemic has a rational Rase: 
o Acad~emic courses are less cost1.y to teach 
(because class sizes are larger m d  $pace and 
equi,pment needs smaller) ; 
o Employer:, expect to t.each occupatPonal skills to 
new IkPrea who have not received training in high 
Table 1 
Extent of Occupational Specialization 
In Secondary and Postsecondary Education 
High School graduates 3,026 25l 2,702 24 
Completers or occupational 
programs of n.oncollegiate 
postsecondary schools 1,169 1 QQ N/A N/A6 
Associate degrees awarded 416 53 159 43 
Bachelor's degrees awardzd 935 67 632 51 
Master's degrees awarded 296 8 3 176 79 
Doctorate degrees awarded 33 100 23 1 Q6 
First pro$essio;nal degrees 
awarded 7 2 100 34 160 
1 Estimate of percent vocational is based on self reports of seniors from 
surveys 02 the Class of '72 and the Class of '8Q (High School and Beyond). 
2 
o ate Postsecondam School, 1975. Some 
of the Associate degrees in occupational fields reported in Line 3 are also 
counted as conpletars in Line 2. 
4~able 100, Pigest of Educational Stat~st%cs . . , 1983-84. A Ph.D. in any field 
%as considered to be occupational preparation. The following fields were 
considered to hie occupational preparation at the bachelor's and master's 
level: agricul.ture, architecture, business, computer and information 
sciences, commicationa, education, engineering, fine arts (performance), 
health professi.ons, home economics, library science, military science, 
public affairs, and theology. The fields considered to be nonoccupational 
at the bachelor's and master's level were: area studies, biology, art 
history and musiic appreciation, foreign languages, letters, mathematics, 
physical science, psychology, social science, and interdisciplinary majors. 
'The source for number of earned degrees was the 1969 D-t of Educational 
% h e  associate degree breakdown is for 1970-71 and is taken from Table 124 
of 1977-78 
achooll., but they are unlikely to teach basic skills to 
their employees; 
o Acadenl~ic couree work it3 better preparation for 
college than occupational coursework, so choosing 
an occupational curriculum inevitably reduces the 
ability of the student to change his/her mind 
about college and later go for a bachelor's 
degrect ; 
o The public9a educational goals are in part 
cultural and poELtical, and nonvocational courses 
make greater contributions to these goals; 
o Basic skills do not become obsolescent, while 
occupr~tional shills do. 
The key qucistions, then, are whether and to what degree those 
who receive occupationally specific training in school are actually 
more productive and require less training on the job than those who 
receive no such training. Are such students mare likely to find 
employment? Arc! they paid higher wages? Which types of occupational 
training have the largest impacts? What are the economic tradeoffs 
between basic slcills and occupational skills? What role should the 
federal governtint take in efforts to bring about improvements in the 
occupationally specific training provided by echools? 
All of these questions need to be addressed by the National 
Aseessment of Vocational Education. There is already a considerable 
body of research on some of these questions, so the first step in 
establishi.ng a 1:eseareh agenda is to review what is already known. 
The second step is to define a set of options for federal policy that 
previous resesr6:h suggests may be desirable. The final step is to 
identify what must be known (that can be feasibly learned within the 
tioche span of the Asaeosment) to sat policy intelligently, and then to 
design studies that answer the questions posed. The 
paper attempts to follow this three-step process for five critical 
issues affecting vocational education. The five critical issues that 
m s t  be addressed are the following: 
1. Priorities: basic skills vs. occupational 
skillu? Are they complements or substitutes in 
use? 
2. Does ~kudying occupatPonally specific shills in 
school nece~sarily retrult in learning less basic 
Skillll ? 
3 .  Are the occupationally specific skills learned in 
school being used? 
4. How large are the benefits of vocational 
education and what causes them? 
5. Where are occupationally epecific akills best 
Lea:rnsd? 
The remainder of the paper is devoted to discussing each of these 
issuee in tunn. A short summary concludee the paper. 
Over the last 80 years, industrial peychologiste have conducted 
hundreds of studies, involving over 100,000 workers, on the 
relationship between productivity in particular jobs and various 
predictors of that produciAvity. This enormous body of research has 
recently been reviewed and aggregated by Hunter and Hunter (1984), 
Reilly and Chao (1983), and others. Direct measures of both basic 
skilis (aptitude tests) and vocational skills (job knowledge tests) 
have very large associations with repcrted productivity. This occurs 
regardless of whether productivity is measured directly or by 
supervisory ratings. Aptitude tests can be classified into three 
basic types, each measuring different abilities: 
0 Q3.I eneral mental ability tests, such 
as the Scholastic Aptitude Test (SAT), focus on verbal, 
quantitative, spatial, and reasoning abilities. Thus, they 
teait the competencies that are the prime objectives of 
sch~ooling. School attendance has been shown to improve 
performance on these teats (Lorge, 1945). Improvements in 
education were probably responsible for the increase 
between World War I and World War I1 of one standard (the 
equivalent of 110 SAT points) in the average teat scores of 
A m y  draftees. 
o Wleral perceptual ability-eneral perceptual ability is a 
conabination of perceptual speed and spatial and mechanical 
ability. It includes the ability to perceive detail 
quickly, to identify pat'-ems, to visuali~e objects, and to 
pe~:form other tasks that. rely on speed or accuracy in 
picking out an individual element from a mass of apparently 
undifferentiated elemev.lts. It also involves the ability to 
perceive spatial patterns and knowledge of mechanical and 
electronic principles and facts. 
o Psychomotor teats are used to 
determine the ability to manipulate objects physically. An 
example is a dotting test, which requires the test taker to 
place a sirtgle dot within each of a series of very small 
tests and job-perfa ce for a variety of spec5fic occupaticms. 
Table 2 
Va1i:Ldity of Alternative Predictor8 of On-the-Job 
Performance by Occupation 
-- - - 
General Geneyal Prayeho- 
Mental Perceptual motor 
Managers 
Clerical 
Higher level siiles 
Protective senrices 
Services 




Source: Smalrized from Hunter and Hunter (1984) 
The reaults provide important evidence that basic skills (the 
abilities measured by general mental ability tests) improve 
productivity ila a great variety of jobs, including many of the jobs 
for which training is provided by high school vocational education 
programs. 
The results summarized in Table 1 can be used to calculate the 
increase in prtductivitg on a given job produced by a worker having a 
110 point higtid~t score on b o a  the math m d  verbal SAT. Conser,?ative 
sal~ulet~ons indicate that those with the higher scores are between 
11 and 16 percent more productive in clerical jobs; 10 to 14 percent 
m r e  productive in skilled trades, crafts, and service jobs; eight to 
11 percent more productive in semi-skilled factory jobs; and six to 
eight percent Emre productive in vehicle operator and sales clerk 
jobs (Bishop, 1985). 
Does the finding that basic skilia are importat to a worker's 
productivity imply that schools ahxa1.d deemphasize the teaching of 
skills 8ipecific to particular occupatiomt 7'qt necessarily, for it 
is occupationan'a and job-specific akills aar ke the worker more 
productive. When teats of job howledge (oceupational skills) 
compete with teats 0% general mental ability (basic skills) in 
predicting job ~;,erfowance measured by actual work samples, the job 
hwledge tests have by far the greater impact (Hunter, 1983). Zhs 
Thus, basic skills and occupational skills arc complements 
rather than sub~etitutes. Occupational skills and knowledge are 
essential beca~ise they directly affect productivity. Basic skills 
are important primarily because they contribute to the learning of 
job specific anld occupational shills. 
It is sometimes argued that high school students should 
concentrate on 'basic ekifls rather than occupational skills because 
jobs are changing so rapidly that occupational skills learned in 
school quickly 'become obsolescent. This argument is sometimes 
preceded by the assertion that '*we live in a new environment in which 
jobs are chsangiry umre rapidly than ever before.'* In fact, however, 
what evidence there is on changing skill requirements euggests that 
change is less rapid now than before. Rates of job turnover, rates 
of exit from agriculture, and overall techmlogical progress are all 
lower now than in the first seven decades of the twentieth century. 
Workera have always had to learn new occupational skills. In most 
cases, new shills arc learned as small modifications of old skills. 
Job-specific and occupational akille are generally hierarchical, acd 
changes in skill requirements are typically incremental. 
Consequently, n,ew skills generally cannot be learned until a 
foundation of job knowledge and older occupational skills has been 
developed. At s m e  point every individual m a t  start building 
his/her foundation of occupational skills. Uhen the foundation 
building should! begin ia primarily a function of when the individual 
is able to decide which occupation he or ohe wants to pursue. Being 
able to make an intelligent, long-term choice about what to study is 
crucial became! it is essential that knowledge and skills be used if 
they are not t01 deteriorate. 
The rate ait which people forget things they do not uee is much 
greater than thie rate at which knowledge becomes obeolete. The 
learniw retention rates plotted in Figure 1 indicate that people 
forget m c h  of what they learn if they do not use it (Pressey and 
Robinson, 194411. If a student studies French in high school (or 
college) but dcres not soon visit a French- peaking country or use the 
language in daily life, moat of the language skills will be lost and 
the time devottnd will have been largely wasted. Kohn and Schooler 
(1978) have damnstrated that even the very basic cognitive abilities 
tend to be lost if the worker's job does not call for their use. 
When we set priorities regarding what should be studded in schocl,,we 
need to gay elose attention to: 
- * " . ., *.'$ 
' > ', ! .  
I . .  ' - 
o Whet:.her and how the ahflla and knowledge gafned will be 
uaeill within a Pew years of graduating; 
o Mow the motivation to learn a particular subject fs 
affwted by the prospect of being able to use it; 
o At what rate the skills and knowledge will be forgotten i f  
they are not used; 
o Mow easily the s m e  material can be learned at some later 
time if it turns out to be needed and how much easier it is 
to iyelearn something than it is to learn it the first time. 
How specific skills and abilities influence productivity and 
employability is one of the most important factors that needs to be 
considered when deciding on curriculum requirements and the kinds of 
tests that should be used to certify competence and to help colleges 
make ndmissioxl decisions. 
Research Pmalicationq 
The challenge facing both academic and vocational education is 
to prepare young people for a lifetime of on-the-job learning. To 
meet this challenge, educators need scientific evidence on issues 
like the following: 
o What traits and abilities facilitate learning new skills on 
a job and becoming a productive worker? Is it study habits 
and self-discipline, reading and listening skills, 
reasoning (trouble shooting) skills, or specific knowledge 
bas~es (e-g., algebra, electronics, horticulture) that are 
ess~~ntial to specf f ic occupations? 
Mow are these traits and abiiities developed in school and 
inf'luenced by employment experiences and training on 
previous jobs ? 
There arce many different opinions about these matters, not all 
of them equally valid. Opinion surveys of chief executive officers 
regarding what students should study in high school are of little 
value. These executives seldom have more than cursory interactions 
with employees with 12 or fewer years of schooling, and the 
information they might receive on these matters from first-line 
supervisors is anecdotal at best. Objective evidence can only be 
brought to bear on the issue by two kinds of studies: (1)  studies of 
how wages depend on academic achievement, personality, educational 
background, occupational training, and work experience in large 
representative samples of workers and (2) studies of how productivity 
is affected by these same factors in samples of workers who do the 
same job and for whom measures of relative productivity are 
available. Bath types of research should be undertaken. The first 
type of research is common, so it need not be discussed here. The 
second type is uncommon, so some discuswion is necessary. 
Studies Q I ~  the association hetween job performance and various 
employment and training (EtT) inputs and outcomes are important 
because they provide evidence of EtT's impact on productivity that 
does not depend on the heroic assumption that an individua19s wage 
equals hislher marginal product.1 They also provide a test of the 
h~othesis that the social benefits of educational quality and 
achievement are considerably greater than the private benefits. In 
most large firms, nonexempt workers occupying the same job are paid 
essentially the same amount no matter how different their 
pr0ductivi.t~ (Bishop, 1985). Thus, a finding that a particular kind 
of educational achievement is associated with greater relative 
productivity on a great variety of jobs implies that that kind of 
achievement is under-rewardd by the labor market. Studies of the 
correlates of the productivity of individual workers have 
traditionally been the province of industrial  psychologist^. It will 
therefore be necessary to recruit industrial psychologists to study 
how the qerformance ratings of workers doing the same job depend on 
their occupationally specific skills, generic abilities, personality, 
and educational background and to suggest ir.~plications for vocational 
educational policy. The objectives of this analyses would be: 
o To identify which generic skills have the greatest effect 
on how well a worker learns new job shills and how 
productive that worker eventually becomes and whether and 
how they vary by the cognitive complexity and other 
dimensions of the occupation. 
o To determine whether these generic skills are teachable, 
where they are taught in school (e.g. math classes, 
vocational classes), and where they should be taught. 
The expected contribution will be a better understanding of how 
generic skills, occupationally specific skills learned in a school, 
and occupationally specific skills learned on a job interact to 
produce more productive wcrkers. 
Research desim. data and methods. The basic causal model that 
could be employed in these studies is shown in Figure 2. Large 
When educational credentials are used to select people for 
jobs and/or retention at thft firm is correlated with job performance, 
unbiased estimates of the causal impact of educational 
characteristics on a person's potential productivity are not 
obtainable through the analysis of data on job incumbents without 
correcting for selection bias. This is a problem that needs to be 
dealt with in the research. 







nationally representative data sets such as the National Longitudinal 
Survey (WLS) youth cohort and High School and Beyond (HSB)  are needed 
to estimate the left-hand side of this model, which examines how 
years of schooling, curriculm, quality of training, work experience, 
and family background influence t h ~  18 subtlsts of the Armed Services 
Vocational Aptitude Battery (ASVAB) and HSB aptitude and personality 
scales. To estimate the right-hand side of the model, one needs tw9 
kinds of data: nationally representative longitudinal surveys for 
studies of how the abilities developed in school affect the sorting 
of people to jobs and to wage rates, and data on specific jobs for 
studies of the associations between skills and abilities developed in 
school and productivity on the job. Hultivariate regression should 
be employed to examine which ASVAB subtests, which personality 
characteristics, and which E&T experiences are the strongest 
determinants of learning rates (measured by paper and pencil tests) 
and job perfo,mance (measured by work samp1.e tests, supervisory 
ratings, promiotions, and turnover). One of the important issues that 
could be addressed is whether we should increase the share of the 
classroom time devoted to math and science to something comparable to 
that in Japan.. Two of ASVABns subscales, automotive information and 
electronics Information, measure skills that are specific to 
particular occupations, so the analysis would be able to contrast the 
payoff for occupationally specific knowledge to the payoff for 
general knowledge. 
The data being collected for a mammoth Army contract, entitled 
"Improving the Selection and Utilization of Army Enlisted Pertsonnel," 
are well adapted to addressing these questiona. One of the data 
files that hae been developed contains comprehensive data (e.g. 
ASVU, Military Applicant Profile, skill qualifl.cation teats, end-crf- 
training performance measures, and promotion data from the Enliated 
Master Pile) on 196,287 FY 1981-1982 accesaionn into the Amy. Pioat 
of the jobs to which enlisted personnel are assigned have close 
coumterparts in the civ!liaul economy, ~o the findings for this data 
base will have high transferability. Large size will m k e  possible 
separatg analyses for different occupations. 
Still another extremely valuable data set is the highly detailed 
data on 12,000 soldiers across 19 military occupational specialties 
being collected in Project A of "Improving the Se1ectio.1 and 
Utilization of A m y  Enlisted Personnel." This data set g"constitut~s 
the most carefully scrutinized and broadest array of selection and 
classification tests used in selection and claseification 
research" (Campbell and Eaton, 1984). It includes carefrilly designed 
work smple measures of productivity, computerized tests of 
psychomotor abilities, and both peer and supervisor ratings of a 
variety of performance dimensions. A study employing these date 
could assess e contribution of basic skills, occupational 
skills, and g factors in determining different dimemions 
of job performance, supemisor ratings, discharges, proasotions, and 
work smple measures of output. 
Still mother data set that might be employed is a multi-fim 
selection validation study for entry-level clerical qloyeaa in the 
life insurance industry sponsored by the Life Office b m g m e n t  
Association. The unique feature of this dats set is iea large size 
(6,500 employees at 81 companies) and the availability ~f data on 
personality tra$ts, job turnover, and whether the firm wuAd rehire 
employees who have left. Past research may have been mablt t.o grove 
that personality Pnfl~lences job performance becauare those witm real 
pereonality problw were not included in studies because they le f t  
the f i m  before job performance wae seseaaed. 
The fourth dats aet that is potentially available i a  the U.S. 
mpiopent Service8 General Aptitude Test Bsttary ( G A m )  rovalidaeion 
data on 32,000 wrhare in 122 different jobs. Bliss data file 
contains scorca m a11 of the CATB subtesta, aducation, ' ~ b  
everiencc, and job perfomsnce. Thie data set esn be cmployad to 
exasine whether experience on e job i a  r substitut(4 far or a 
emplemcnt sf generic learning ability and h ~ t h e r  ehara arc 






























































































































































































































































































































































































































































































































































































































Effec ts  of Selected Curriculum Variables 
On Ch~angeu i n  Achievement, Attitudesl, and Aspiration8 
(Percent of a Standard Deviation) 
--- 
3 Years 
Science i n  3r. Prep v.  Non of of 
& Sr as/  Techni- 
- CQU -L 
i rcrbal  t e s t  score  
Math t e s t  score  
Science t e s t  score  M -5 
P -3 
Civics t e s t  score  M -3+** 17* 0 2 
Grade point  average M -3 
P 3 
In t e rna l  locus of control  M 0 
F 3 
Self esteem 
Work or i en tz t ion  
Good deportment 
* S t a t i s t i c a l l y  s : ignif icant  a t  she 95 percent l e v e l .  
* * S t a t i s t i c a l l y  s : ignif icant  at. the 99 percent l e v e l .  
***Sta t i s t ica l ly  a: ignif icant  a t  the 99.9 percent l eve l .  
Table 3 
(Continued) 
Efkects of Selected Curriculum Variables 
On mmgea in Achlevment, AttPtude8, and Aspirations 
(Percent of a Standard Deviation) 
4 Ure. Math C College 3 Years 3 Years 
Scdence in Jr. Prep v. Non of of 
Planned yrs. of schooling M -1 24*** 9** -4 
F 12*** 11** -1 - 1 
Planned occupation M lie* 2 5*** - 5 11** 
F - - 16"* 2 -- 
*Statistically significant at the 95 percent level. 
**Statistically sbgnificant at the 99 percent level. 
***Statistically significant at the 99.9 percent level. 
NOTE: Entries are coefficients scaled approximately as a percentsge 
of a population standard deviation of the outcme being studied. For 
the test scores a one standard deviation improvement is roughly 
equivalent to a gain of three grade equivalents or a 110 point 
improvement on an SAT test. A one standard deviation improvement 
would cause an individual to move from the 50th to the 84th 
percentile on the characteristic, so impacts on percentile rank in 
class for grades or deportment can be calculated by dividing the 
coefficient by 3. The dependent variablc was the change between the 
end of sophiomore and senior years. The models used to derive these 
estimates c:ontained a total of 75 control variable&. Included among 
the control variables were the sophomore values on the 10 other 
outcome meaisures, a great variety of specific courses, years of 
courses in specific subjects taken during freshman and sophomore year 
and during junior and senior year, family background, self-assessed 
ability to succeed in college, and parental pressure to attend 
college. 
by 113 of a grale e uivalent, and civics teMt mares by 47 percent of 
a grade equivalent.g If a student takes four additional year-long 
math and science courses but avoids the more rigorous courses listed 
above, math test scores increase by 1/4 of a grade equivalent but 
verbal and civics test scores decline by an equal amaunt. 
The resu1l.t~ also irldicate that vocational courses ametimes 
contribute mo~re to the development of basic rrkilla tho11 watered down 
courses in academic subjects. Holding the academic course load 
constant, tak:l.ng three full-year business and office courses raised 
verbal and civics test scores by 20 and 15 percent of a grade 
equivalent respectively. Taking three full-year courses in the 
technical are;% raised math performance by 15 percent of a grade 
equivalent. Trade and industry courses and the residual category of 
vocational courses had small negative effects on test score gains. 
Why does taking a college preparatory curriculum in math and 
science have auch salutary effects on a whole range of tests? In my 
judgment, the crucial difference is that college preparatory classes 
are more demanding than other classes. This is clearly the case in 
our data. The students who took all five of the college preparatory 
classes got significantly lower grades than those who took other 
courses in these fields. Apparently the key determinant of learning 
is the rigor of the courses taken, not the total number of academic 
courses or the total number of hours spent in a school building 
during a year. 
A very different approach to the question of the effect of 
curriculm-c13mparing the effects of school policies designed to 
increase/decr~e--se emphasis on academic competencies--comes to a 
similar concliu~iarl (Hotch~iss, 1984). Controlling for schocl and 
location char,acteristics is, of course, crucial to the validity of 
this comparis~on. A total of 39 variables were used to control for 
curriculum, resources, climate, and teacher characteristics. The 
emphasis placled by the school on college preparatory courses rather 
than vocational or nonacademic courses was measured by: the 
distributiwi #of sophomores between vocational, general, and academic 
tracks; the number of math and science courses offered; the number of 
vocational courses offered; and the number of nonacademic and 
nonvocatfonal courses offered. (The courses that were included in 
this latter category were art, driver education, ethnic studies, 
family living, sex education, and home economics.) The results arc 
presented in Table 4. Increases in the number of math and science 
courseL offered by the school produced substantial increases in 
performance on the verbal test, the science test, and the civics 
Estimates of impact in terms of grade equivalents were wade 
using the conservative assumption that at the 12th grade one standard 
deviation on the HSB tests was equivalent to three grade equivalents. 
See Endnote No. 2. 
Impact of School Level Curriculum 
Variables on Ten htcomes 
(Standardized CoeffbcFents) 
Increase Increase Increase 
in Voca- in Voca- Increase Increase in Non- 
tional tional in Number in Number academic 
Track at Track at of Voca- of Math 6 and Non- 
Expense sf Expense of tional Science vocations: 
e Academic 
Verbal test a. 005 - -003 -.all** .OlS++* -. 009 
Math teis t .. 000 -. 005 .003 .003 .003 
Science test .005 . 000 -.005 .026*** - .006 
Educational 
expectations - .025*** .008 -.016* .005 .002 
Occupational 
expectations -.001 -.016* -. 003 -,0?4 .005 
Deportment idex -.0096 - .006 .008 .006 -008 
Work values -.0091 .008 - .008 + .004 -009 
Self esteem -.0021 . OOG -. 003 1.004 -.001 
Locus of control .0889 - ,002 -. 01 5* .010 - .004 
- 
NOTE: Models control for socioeconomic background of the student, the 
social and racial. composition of the student body, percent dropping out and 
attending college, and 35 other school characteristics. 
test. Indeed, the number of math and science courses was the only 
school characteristic to have highly sfignificant effects on three or 
more of the four measures of academic achievement. Increases in 
number of voca1:ional courses offered by the school lowered 
educational expectatioxls, internal locus of control, and verbal 
achievement but not math, science, or civics achievement. Increases 
in the number of nonacademic, nonvocational courses decreased the 
civics test score. The proportion of sophomores reported to be in 
academic, general, and vocational tracks did not have large effects 
on the basic slcills. 
These results are important for two reasons. First, they are 
further evidence :hat taking an advanced college preparatory 
curriculum does cause improvements in performance on the standardized 
tests. Second,, they imply that a school*o pattern of course 
offerings has important effects on learning, and that school boards 
and principals who choose to increase emphasis on academic coursework 
can achieve modest but real gains in academic achievement. 
Palicv 1m~licat;ions 
nearlv as much as the 8 ta n da r ds and content of courses t h a t  are 
taken. Legislated increases in the number of academic courses 
required for graduation will increase achievement only if the 
standards and content of the courses taken are upgraded. 
If the increase in emphasis on math, science, and othzr college 
preparatory courses results in the noncollege-bound students taking 
fewer vocational eourses, there will be a tradeoff, however. 
Noncollege-bound high school graduatts who have taken many academic 
courses and no vocational courses and who do not go to college earn 
less in the years immediately after graduation than those who have 
taken vocationc~l courses (Kang and Bishop, 1984; Kang, 1984; 
Campbell, Basinger, Dauner, 6 Parks., 1986). Ways must be found for 
the students who take a vocational concentration and plan not to 
attend college to get a solid grounding in basic skills and the math 
and science cotuses that are often considered to be solely for the 
students in a college preparatory curriculum. In order to develop 
the skills that: will be essential for advancement in their careers, 
vocational students must be encouraged and perhaps requjted to take 
the more demanding math and science courses that they oLten avoid. 
Clearly, almost eweryone needs to be able to reason, solve 
problems, and communicate both verbally and in writing. 
Elmentary/secondary education needs to place the highest priority on 
developing these abilities. The responsibility for achieving these 
objectives probably should not rest with English and math teachers 
alone; history, art, and vocational. teachers should reinforce (i.e., 
demand) basic skills as well. In fact, however, vocational courses 
are often not organized in a way that requires students to employ 
basic skills. Students in vocational classrooms spend only three to 
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seven percent of aeir time applying basic skills to learning 
vocational skiill& (Halaez and Behm, 1983; Halasz, Behm, 6 Fisch, 
1984 ) . When these findings have been presented to vocational 
teachers, thelir reaction has often been "it is not my responsibility" 
(Halasz, perscsml c m d c a t i o n ) .  Time-on-taek findings and teacher 
reactions woulld probably be similar in art, health, science, and many 
other courses,, These attitude8 bhcdd be changed. The newly 
developed principles of technology caurses are a positive development 
but not sufficient m their own. Vocational students should be 
expected to ltaarn some of their occupational skills from printed 
mate& lal. Verbal ewlanatione and visual d tratiom by the 
teacher should not be the onlymode of instruction. Vocational 
students need to get practice explaining j ~ b  tasks to others and 
writing out instmctions, for career advancement will depend as much 
on the ability to teach ao on the ability to learn. 
The studies reviewed earlier imply that the tradcoff between 
learning basic skills and learning occupationally specific skill8 is 
small. This ,average result m y ,  however, hide mortarat tradeoffer 
between the dlevelopment of basic skills and certain arcdes of teachixq 
occupational skills. Students who are taught math and language arts 
skills in vocational courees might be d i n g  great gains, whfle 
students who are taught hands-on skills wing visual d tr etim 
techniques might be losing ground in their basic skills. There might 
be tradeoffs between achieving a high plnc-nt rate and reinforcing 
basic skills. There is consequently a need for research on "what 
types of vocational education work best?" slBestwl needs to be def fned 
in a variety of ways: the development of basic stills, the 
devalopment of occupational ekills, training-related placement rates, 
earning gains, etc. Programs should be distiizguished on a variety of 
dimens ions : 
o Comprehensive high schools versus vocational high schools; 
o Full-time versus part-time attendance at area vocatienal- 
technical schools; 
o Cmperative education versus classroom instruction; 
o Con~petency-based instruction versus noncmpetency-based 
instruction; 
Basic skills time was defined aa the use of reading, 
mthcamtics, and 0och oral and wrltten c ication skills by 
students in n vocational class. Examples were reading, writing, 
speaking, or calculating in conjunction with technical skills. 
o ma degree to which students b v e  their specific individual 
compa!%enciea certified by the achool rather than getting a 
diplama simply for attendance; 
o Existence m d  vitality of vocational clubs; 
o Amount af busriness c-ty involvement in the program; 
o Qualif icarinw and business experience of staff ; 
o Vocat.iona1 program8 emphasis on basic skills; 
o mether teachers or placement personnel are assigned 
resgc)ns%bility for placing graduates in jobs; 
o Whether and how students are taught job search techniques. 
Uhile analysis of HSB data will yield erne insights into these 
questions, the data base does not really have sufficient numbers of 
vocational gracluates to provide reliable estimates of the effects of 
many of the program dimensions mentioned above. Large samples are 
needed because field of study has large effects on outcomes and must 
be controlled rrhcn one examines program quality dimensions. A data 
set to address these issues must have the following qualities: 
1. Larger size (many tens of thousands of graduates). 
2.  Longitudinal data on labor market outcomes many years after 
graduation. 
TRie is important because some program characteristics may 
b w e  only temporary effects on labor market success and 
other program characteristic8 may have a payoff only in the 
1- run. Th38 creetee problems, however, for longitudinal 
survc!yr are very expemive. The solution to this problem 
is dascribd below. 
3 .  data aar the characteristice of the individual programs 
that s t d m t r  participated in. 
Even r",e same area vocational-technical. school, program 
gua1d.t~ -3 v a v  considerably from field to field, so it ie 
desirable to b v e  detafled information on the 
cbfsrctarirtica of each promam. Since it ie costly to get 
infoxmtim sm the chuaetetistice of programs, this 
*lies %hat every student in the promam should be 
s t d l d .  
4. 1Pn ability to csntrol for the characteristics of 
in&wible (such ae ability hi character) that influence 
labalr market success and that may confound estimates of the 
effect sf program characteristics. 
This requirment meam one needs access to transcript 
idaimation on grades, test scores, and deportment. 
5 .  Data on educational outcomes that directly measrve basic 
ekills andl hokgledge and competence in one's occupation-in 
other words, competency tests i~ the occupation and in 
basic skills. 
The great advankaga of this hind of data is that ( 1 )  it ia 
available quickly, ( 2 )  it is not influenced by labor market 
demamd factors, and ( 3 )  it allows a study of the impact af 
etudlent achievaent on labor market outcomes. 
It is also very desirable for the data set to include similar 
longitudinal infomation on general track atudents who do not no to 
four-year college. Those graduates are an important comparison 
group. They enable one to control for differences a m ~ r y  the labor 
mashete faced by the graduates of different achmls. A successful 
vocational education program is one that improves the labcr market 
prospects of those? served relative to what they would have achieved 
in the general. or academic tracks at their high school. Comparisons 
across schools of the labor market success of graduates of specific 
progrm are I~ikely to be heavily influenced by labor market demand 
factors. HavEng data on nonvocational etudenta in these same labor 
markets helps control for denand factors. 
. The high quality longitudinal study just 
described is quite feasible. Five years of data on mployment and 
earnings can Ire obtained inexper~sively froan unemployment insurance 
wage records in 39 of the 50 states. (The Targeted Jobs Tax Credit 
(TJTC) study is making use of this data source and is analyzing data 
on nearly one million people.) In Ohio, vocational and basic skills 
competency exiW are administered to the graduates of a large number 
of vocational programs. Other states could be included in the study 
by arranging :For these exams to be administered there. 
Alternatively, the occupational competency tests developed by 
American Xnst.itutp-s of Research (AIR) or National Occupational 
Competency Testing Institute (NOCTP) might be used. The study might 
be conducted in approximately 100 area vocational-technical schools 
m d  cmpreheneive high acnsola. In the first year, the nature of the 
vocational program would be described (based on interviews and in- 
class observations of a sample); entering jwricrra would be surveyed 
to obtain information on background and attitudes and Social Security 
numbers. Infomation from transcripts on grades and performance in 
basic skills and vocational competency tests would be obtained and 
analyzed in the third year of the study. In the fifth year of the 
project, wage record information would be collected, merged, and 
analyzed. 
During their four years in high school, 1982 graduates took an 
average 2.3 Carnegje wits of exploratory vocational courses 
[industrial arts, home economics, typing I, etc.), 2.1 units of 
occupational vcrcat.fona1 courses, and 17.2 units of other courses. 
The 27 percent of these gradtaatas who described themselves as 
vocational courses, 3.7 Carnegie units i 
courses, and 14.9 units in other areas ( 
This implies that the - 3  percent of students who report they are 
.g& specializing in a vocational field account for 67 percent of the 
students in exploratory cauraes and 52 percent of the students in 
occupational courses. The heavy representation of nonspecialists in 
exploratory courses is understandable and appropriate. It is, 
however, quite puzzling that a major share of the students taking 
occupational vocational courses do not hzve career aspirations in the 
field. Even mmng the graduates who have taken two or more 
occupational vocational courses in a specific area (the 
concentratore, limited concentrators, and concentrator explorers of 
the typology delveloped in Campbell, Orth, & Seitz, 1981), many 
students appare!ntly have career objectives that are not furthered by 
their vocationail coursework. Twenty-eight percent of these student 
enter a four-year college or university after high school 
(unipublished tatbulation of 1983 NLS Youth provided by Paul Campbell). 
Why are so many noncareer-oriented students dabbling in 
occupational vocational educstion? Counselors and vocational 
teachers report that some of the students taking vocational courses 
are there to avoid more difficult academic subjects or to get 
permission to take a job during part of the school day. A more 
favorable interpretation of the dabbling is that it reflects 
uncertainty about career goals. However, the occupational courses 
offered by hbgh schools are not really designed for career 
exploration. They generally require a large time commitment. The 
student learns about only one potential career, not about 
alternatives. The classroom/lab environment is quite artificial. 
Taking a job, alsl unpaid internship, or interviewing and shadowing 
workers in an clccupation as in Experience-Based Career Education 
(EBCE) is probably a better way to learn whether one wmts to pursue 
81 particular oc~cupation as a career. 
Another irtdicator of the lack of career orientation among many 
vocational students is the low rates of training-related placement. 
Plost studies of the training relatedness of the fobs obtained by 
graduates of vscational programs are based on gueetiom like, "On 
your present job, how mch do yon use the vocational training you 
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received in high school or area vocational center?" (Bice C Brown, 
1973). Typically, wore than half of the respondents report they are 
using their training in their job. They may not, however, be 
referring to the occupationally specific component of their training 
when they report using their training. A more rigorous way of 
measuring training-related placement is to match a workers9 current 
occupation against hi.sbher field of training, By this definition, 
on1.y 27.4 percent of the employed graduates who had been out of 
school between one and 10 years currently had a training-related job 
(very broadly defined) in the 1983 National Longitudinal Survey of 
Yout..~. Only 211 percent of employed vocational gr3duates had a 
training-related job two years after high school graduation in HSB 
data (Campbell. et aP., 1986). Pelstehausen's ((1973) study of 1971 
vocational graduates in Illinois found training-related placement 
rates of 27 percent in business occupations, 17 percent in trade and 
industry, 52 percent in health, and 20 percent in agriculture. 
Conroy and Di:mond9s study (1976) of Massachusetts graduates obtained 
a training related placement rate of 29 percent for business and 37 
percent for trade and industry. In contrast, six months after 
passing a German apprenticeship examination, 68 percent of those with 
civilian jobs were employed in the occupation (much more narrowly 
defined) for which they were trained (Federal Institute for 
Vocational Triaining , 1986 ) . 
A discussion of this issue is postponed to Section IV. 
There is a great need for a thorough study of why training- 
related placement rates are so low when fields of study are matched 
against occupations and what can be done to increcse them. Do the 
students seek work in their field of training and leave it o~ily when 
they cannot find a related job? Or did many students never really 
plan to enter the field for which they were training? Does the 
quality of the training or the state of the local labor market have 
important ef fyects? 
The U.S. rate of training related placement might have been 
somewhat higher if measured 6 months after high school graduation but 
if the German definitions of relatedness had been applied to the U.S. 
data, the training related placement rate would have been even lower. 
High unemployment rates no doubt contribute to the low rates of 
training related placement in the U.S. However, aggregate 
vmemplopent rates are now equally high in Germany so the 
differential between the countries in training related placement 
cannot be attributed t.o differentials in the general tightness of 
labor markets. 
In metal worklng, electronics, and health areas, employerb 
generally expect more training than moat high schools can provide, 
and many of the students who pursue these programs continue their 
education at i:b junior college or technical school. Continuing one's 
education in t.he same field should be considered a positive outcome 
and be studie(!l in its own right. To what degree are the students who 
pursue occupational training in high 8chooP able to place out of the 
beginning-level courses at postsecondary institutions and either 
complete their program early or achieve a higher level of competence? 
One hypo1:hesis that needs to be te~ted is that the low training- 
related placement rate in rpecupational training provided by American 
schools is a consequence of limited employer involvement in the 
tnaining, Mangum and Ball (1988) have found in their analyses of NLS 
data that empl.oyer-controli~d training institutions have much higher 
training-related placement rates. Using a procedure of matching 
training f5elcls against jobs, they found that the proportion of male 
graduates who had at'least one job in a related field was 85 percent 
for company training, 71 percent for apprenticeship, 52 ncrcent for 
vocational-tec.hnica1 institutes, 22 percent for prcprietary business 
colleges, and 47 percent far military trainees who completed their 
tour of duty. The rates for females were 82 percent for company 
training, 59 percent for nursing schools, 61 percent for vocational- 
technical institutes, 55 percent for proprietary business colleges, 
and 49 percent for military training. Clearly the problem of low 
training-related placement rates is not confined to high school 
vocational edu.caeion. 
The NES a.nd HSB data sets are clearly very well suited for 
analyzing these questions. Waiting time models would seem to be 
especially appropriate. In addition, however, there should be a 
review of past studies that have asked vocational program completers 
why they did n.ot stay in the field for which they prepared. 
Studies of the extent to which material learned in academic 
classes is used and/or remembered need to be sought out and reviewed. 
The next follow-up of HSB should ask questions about the use of 
material taught in vocational and academic classes, and an analysis 
of this issue should be commissioned. 
Should we care whether students who pursue occupa~tionallp 
specific training during high school find jobs in the field for which 
they are trained? O n  the face of it, it would seem wasteful to train 
young people to do x ,  and then have them take a job in another field. 
Yet some of the leading experts on vocational education argue that 
the focus on training-related placement rates is misplaced. For 
instance, Harry Silbeman (1982) believes that the primary purpose of 
secondary vocational education is: 
to promote full human development through exposure of the 
learner to work experience as part of the education process . . 
. . The purpose of the work is to further the education of the 
student; the work is subordinate to the education process; it is 
w s i k  for education ( p .  299). 
If this goal were being achieved, we would expect vocational students 
eo benefit from their vocational education regardless of whether they 
find a job in the field for which they are trained. Sadly, however, 
there is no evidence t h a t  vocational education benefits its clients- 
the students who take occupational courses and the employers who hire 
t h hen the student takes a job unrelated to the occupation for 
which training was received. In fact, there is c 
dents who take vocational courses A& 
frm the training if their job is in 
This has been demonstrated by t.he work of Campbell eL d i .  (1986), 
wiaick has been summarized in Tables 5 and 5 .  The regressions from 
which these results are taken control for the following: sex, 
minority etatus, handicapping condition, limited English proficiency, 
test scores, grade point average, family background, attitudes, 
absenteeism, discipline problems, deportment, past and current 
college attendance, employment during high school, aspirations in 8th 
grade, region, and ruralfurban location. The analysis of HSB also 
controlled for presence of a spouse and child. 
Table 5 presents estimates of the impact of high school 
vocational edlucation on labor force par.'icipation and the employment 
rate (probability of employment conditional on labor force 
particigation~). Relative to general track students, vocational 
concentrators have a 3.6 percentage point higher labor force 
participation rate and a 4.1 point higher employment rate in NLS 
d a t a .  Limited concentrators and concentrator explorers are somewhat 
l@ss w@ll off. 
The analysis of HSB data examines whether the employment impacts 
of vocational education depxd on wanting (or being able to find) a 
:raining-related job. Vocati::?al graduates were divided into two 
groups: those whose present or most recent job was training-related 
and those whose job was not training-related. The concentrators and 
limited concentrators in the training-related category had a 2.7-3.3 
percentage points higher employment rate. Vocational graduates 
vorking outside their field of training often had lower employment 
rates than those who took a general curriculum in high school. The 
association between training relatedness and the labor force 
participation rate is particularly strong. Concentrators and limited 
concentrators working in related jobs had a 9.6-11.5 percentage point 
higher probability of being in the labor force than the high school 
larhpacsr of Vocat.iona3. EducaEion on m p l o p e n t  
(Percentage Point Effects) 
~ -.----A,------- - -- 
X Time in W Employment/ 
Concentrator 
Limited concentrators 
Self report vo~cational 
Self report acisidernic 
Academic 
Number of obselrvations 6953 809 
Mean of dependent variable 74.5 85 
Training Not Training Training Not Training 
Related Related Related Related 
Concentrator 9.6*** 2.3 3. ;** .6 
(4.6) (1.62) ( 1  -96) (.53) 
Eimi ted 11.5*** 1.8 2.7" -1.1 
concentrators (5.07) (1.54) (1.70) (1.25) 
Concer~trator 6.4** -1.2 1.9 -1.1 
explorer (2.02) (.84) (-86) (1.02) 




Impact of Vocationdl Education on -lopent 
(Percentage Point Effects) 
- .- 
Training Not Trainiw Traininlg Not Training 
Wsl.ate,d Related Related Related 
Self report 
academic 
Trmcriyt defined - .he 3""" 
academic ( 3 . 0 1 )  
Mean of dependent 
variable 47.1 
Source: 'Pa 
. All equations controlled for sex, minority, etatua, handi- 
capped, lim,ited English proficient, socioeconomic status, region, 
mal-euban, location, test 8cores, current enrollment, poetsecondary 
education, mpHoVflene during high sehool, and grade point average. 
The HSB m d , e % ~  contain additional controls for occupation, presence 
of a spouse! or child, aspirations in 8th grade, attitudes, 
absenteeism, md discipline problems. 
graduates who took a general progr~.7 Those not working in related 
jobs had only a 1.8 to 2.3 point higher labor force participation 
rate. 
Table 6 examinee the effect of vocational education on wages. 
High training-related placement rates are aleo important because 
from statistical comparisons of two workers doing the same job.$ The 
data are presented in Table 7, which has been smarized from Bishop 
(1982). Compared to those without voca%iorral eraining, new hires who 
had received school-provided vocational training that is relevant to 
their job required 6 percent more. Thsae with relevant training were 
4 percent more productive in the first two weeks, 6 percent more 
productive during the next 10 weeks, and 6.6 percent more productive 
after a year or so at the firm. Tl~sse with nonrelevant vocational 
training were less productive dcitially and insignificantly 1 . G  
percent more productive after a year at the firm. 
These findings imply that the private and social benefits of 
vocational education derive from tire occupationally specific skills 
that are deve1o:ped. Some of the skills taught in vocational classes 
are transferabl~e---ucreful in a great variety of occupations-but 
skills taught in nanvc-sational classes are transferable as well. 
Vocational c1as;ses ?re no better at instilling valuable i-ransferable 
skills than nonvocational classes. In other words, vocational 
education as now practiced is not a better way of preparing youth for 
generic jobs than more academic forms of education. Those who 
justify vocatioinai education as an alternative method of tesching 
generic nkills arc describing an ed~cstional program that probably 
exists in only ia few schools. From my observation of vocational 
clasnrooms and conversations with vocational eeachers, the present- 
day reality is that outside of the career exploration and principles 
of technology courses. most vocrrtionzl teachers are concentrating on 
One has to be in the labor force at least one week to be in a 
training related job, so the associatfon between the two reflects 
both directions of causation. 
See Endnote No. 2, which shows the formulae and model 
estimated. 
Table 6 
Impact of High School Vocational Education 
By Training Relatedness of Job 




Self report 'vocational 3.6" 
(1.76) 




National. Longitudinal Survev Youth Cohort 
Concentrator 8. ls** -2.8 
(2.85) (1.31) 
Limited 5 . 3"" -1 .O 
concentrators (1.97) (.59) 
Concentrator .3 2.3 







Impact of High School Vocational Education 
By Training Relatebesa of Job 
(Percent Dizference from General Curricuhum) 
Transcript defined -' o 0 
academic f c "! 5 
Source: Table 16 
. Coefficients frm regressions predicting the 
log of the hourly wage sate  and the log of monthly earnigs 
have been multiplied by 100 to approximate percentage 
impac.ts. The regree~ions included controls for the 
follctwing: sex, minority status, handicapped, limited 
English proficient, test scores, grade point average, 
family background, attitudes, absenteeism, discipline 
p-oblems, department, past and current college attendance, 
empla~jpment during high school, asgirationa in 8th grade, 
regia~n, and rural /urban. 
occupationally specific skilJs even when many of their students have 
no desire ~r re!alis-Lie chance of gettlng a job in the field. 
Policy Im~licaf 
Some have proposed eliminating occupationally specific programs 
Prom the high school and telling students to get occupationally 
specific training at a postsecondary institution. However, many of 
those being served by high school vocational education have no desire 
to spend another one or two years in school. Postsecondary 
vocational prog:rams also have their own problems-very high dropout 
rates and unimpressive training-related placement rates (better than 
those for secon.dary vocational education to be sure but not in any 
way satisfactory) (Mangum & Ball, 1936). F'urthermore, for hi.gh 
school vocation.al graduates who find training-related j~bs, the 
payoff is quite large-a 20 to 30 percent increase in earnings. 
The solution is to attack the training-related placement problem 
head on. Rates of placement in jobs or further school.ing related to 
one's training should remain as one of the key evaluati~n yardsticks 
Table 7 
Impact of Vocational Education (At All Levels) 
On Trnini-lg Costs and Productivity 
(In Percent) 
I Training t h e  -7.3 6.3 I I Productivity I 
in firet 2 treeks $ .6** -3.0 
in next 10 treeks 6.1** -. 5 
Cusrent or m c ~ t  recent 6.6*** P .4 
**Impact of ~:elevan: vocational education is ~ignificantly larger 
than the impact of nokrelevant vocational education at the .05 level 
(two-tail test;) 
***impact of relevant vocational education is significantly higher at I 
account for only-about-30 percent of the vocationally 
trained workers in the sample. Most of the rest received 
their training at a 2-year postsecondary institution. I 
for vocational education. One of the main objectives of any reform 
of vocational education at both the secondary and postsecondary 
I 
levels should be an increase in the share of its graduates who get 
and stay in jobs or further education in a field which makes use of 
the training  received in school. To accomplish this objective, the 
following reforms are recommended: I 
o Students should not be allowed to overspecialize. 
vocational programs should be for broad occupational areas 
sucln as electronics rather than in narrow fields such as 
robotics. The goal of broad occupational training should 
not be achieved by diluting what is taught. With respect 
to the pace of instruction and time on task, most 
vocational classrooms are similar to academic classrooms. 
A good deal of time is wasted. Much more could be 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































incentive to devote time to the task is necessary. It i r ,  however, 
also s reward and incentive for setting high standards in the 
classroom and being an effective teacher, for high training-related 
placement rates are much easier to achieve when past graduates have 
done well on the job and the program has developed a local reputetian 
for quality. 
occupation should be an important consideration in choosing 
which stu2;qta are admitted t~ program for which there is 
excess demand. Program which have high placewurt rates 
and excess demand should be emanded and teachers should be 
compensated for taking extra students. 
Occupational (as disrinct f r m  exploratory) vocational courses 
should not be treat& as just another of a student9s course options. 
Students should be allowed to take these courses only when: 
o h e y  have participated in a systematic career selection 
program and discussed the choice with a guidance counselor. 
o They have had a part-time job in the field or have 
interviewed and shadowed people who work in the field. 
o Both parents and the student have had at least t~ 
conferences with a guidance counselor on the subject of 
career choice. 
a A q'contractrq has been signed between students, parents, 
vocational teacher, the sshofsl, and employer 
representatives. The student would w e d  to state an intent 
to seek employment in the field after graduating and 
promise to complete a certain amount of training in the 
field and achieve a particular standard. The school and 
employer representatives would promiee to find the student 
a training-related cooperative placement for the senior 
year and a job after graduation if the student fulfills hie 
part of the bargain. 
Screening students for interest might initially reduce the 
number of aturdents in occupationally specific educational programs. 
But if it succeeds in raising the economic payoff to occupationally 
speciflc training (as I m confident it will), additional students 
will be attracted into the field in much the same way that high wages 
for computer programers have attracted students into that field. 
One of the causes of the poor fit between occupational plans and 
occupational enrollment choices is the practice of recruiting or 
assigning students to occup,cional program in order co achieve 
state-nrandated enrollment targets. Teachers in need of bodies to 
v-33 
meet thl args!t are jsi1Pin.g to accept and smetimes actively 
recm r1C0 their student& A3 they hw do not want or have 
only getting a job in the field. State 
re.' zament of the costa of occupational education should not be 
he;c to Octsb~er eszollments. A f o m l a  should be devised that 
secsgnizee outcomes rather than input8 and that focuses on students 
rceher than p The formula should promote the discontinuation 
oi training D that do not place a respectable number of 
,rnduates in or further education related to the training. 
The oc .atme8 that voaaPd be included in reimbwsment formulas 
could include soone cmbinatnnn of the following: cooperative job 
placments, graduations, checklists sf behavioral objectives 
achieved, placements of graduates in jobs or further education that 
is training related, eawzCn.ags gains, and scores on occupational 
competency exams or state Pieeneiw exams. All of these measures 
would need to be adjusted for the capabilities of the students 
entering the program ( e - g .  nature of leamitug disability, or scores 
on standardized tests) ant for labor daand conditions in the local 
labor market. They should also probably be adjusted for field of 
st.udy (e .g . ,  expected rates of training-related placement might be 
higher for distributive education and for office education). Since 
costs vary by field, state reimbursement per placement might also 
vary across fields. The use of training-related placement rates in 
reimbursement fomlas, is clearly feasible, far it has been 
implemented in two states, Florida and South Carolina. 
The primary objection to this suggestion is that the placement 
rates that arc currently reported to state departments of vocational 
education are not caparable acroee districts a n c  :ogram, are 
subject to mnipulation, and suffer from a nonre: ~ s e  problem. 
There is no reeaon, hmever, why a more reliable ?porting system 
cannor be dcvelop~d. The Daparmnt of Labor is requiring all states 
to establish a wage reporbing system hayed to a worker*& Social 
Security nmbct. mia ay8tm identifdaa the name, address, and 
induetry of the ~ k ~ & ~ n i " @  mgloyar and could be the basis of a 
p a y 3 t m  provfd iq  ws%id m a c  of trainink-related 
placmnt ratel mds with~ut any foll p ,  could provide estimates 
of the errniwr i q a c t  of 'khr wwatimal sdueleti~n.~ 
In m,ny taaea the mzch B ~ P w ~  t b  bndu~try a ~ d  the field of 
taskning uLl1 Ca c E LWB rc~m~ah 16, r ~ w i r e  w fa81 p at all. Where 
the meura a>$ ekr* ;,$b r ea wtr r trap f rm %h i&sb;~y C ~ C ,  a card 
~ w b d  be o@s?r s u 3 kw L Q ~ v D % ~ $  I-WSP Pw I d e ~ e r l p t l m  of the 
-loyo% % at& orcf ~ $ & & s e ;  y rlrai mkaw far m raparluatlm of the 
tratriiw t h e  awa;rier*e~ hrd . m  aawm3 l d c f e  received f r m  
the card, an 2 ,%%w%*ks IW VBV f i m t 'wld e38i emtraeted to telephme 
the ~ l e a y a r r  h ~ e  mb w-  f a  rs~rtmd q a  in tk ryotm,  rn effort 
cmld  be =&a I x. r i  i . 3 ~  o* ' e  p a r m ~ ~ .  me list of students 
end thats to& iaeaaf*~ ae lrawa w ~ a d  ba @me. to the m a t i m a 1  teacher 
& t.he eckx>; a$%s?? k t X%ka &,RAIB give %b te~eher the ~pportml. 
Local dfetricta might be, givm ehe option of allowing students 
who have not leiaed a emtract md who do not have career glans in 
the field to take vocstioml eouraaer alwside the 98eox~tractv9 
studmts. These students m l d  mot, however, be rehbursable a d  
should probably be required to d atrate emf? m i  m cmpeten~.~ in 
basic sbkllw area before beiw allwed to take t.he elective. 
At present, federal golicy gays lip eerwice to the objective of 
high %raid--related plaee~qens rates, but does little to achieve the 
goal. It continues to fund grogrw with poor glacerneaab- -ecords. 
Serious cornideratian should he given to (a) 
This could be done by establishing a national system for 
measwbw trainiw-related placement rates and other desired 
outc~es, adjusting these placement rates for local labor market 
conditions, and then allocating federal dollars directly to school 
districts (rather than t~ the states) on the basis of their 
perfomance. If one does not want to bypass t.he states, an 
alternative approash would be to adopt the Job Training Partnership 
A c t  ( ,TPA)  nwdel: make the entire federal payment to the state 
conditional on the state's estab1isMq a performmse standards 
system that rn~eets certain minimum standards. The dollars allocated 
on the basis of perfomance standards would need to exceed 10 or 20 
percent of the total instructional cost of occupationally spesific 
education. 
If performance standards are to receive serious consideration, 
it would be desirable to undler~ake a study of how they could be 
implemented and the distributional consequences of alternative 
federal fuabdf.ng formulas. The study would have two objectives: 
o Developing and demonstrating a system of generating valid 
mcl reliable measures of performance for vocational 
tre~ining progrm that adjusts both for loeal labor market 
csrditism and for the abilities and background of the 
studats aemed; m d  
o Improving our understandiq of how to make occupational 
Lraining program more effective. 



























comparative adlirantage in that form of training and the jobs for which 
they prepare. This, of course, biases the estimates of the effect of 
vocational training. State-of-the-art studies should be camiwaioned 
that attempt tc 
evaluations of the Comprehensive Employment and Traiding Act ( C E T A ) ,  
and other studies has demonstraeed that results are often quite 
sensitive to minor changes in specification and are eowetimee 
completely unr~casonable (Job Training Longitudinal Survey Reeearch 
Advisory Panel, 1985; LaEonde, 1986). The Department of I.nSor has 
decided to evaluate JTPA by running a niassive claseical field 
experiment witlh random assignment of J T P A  clients to experimental anrd 
control status. This was a wise choice, and the Department of 
Education should pursue the same strategy. 
The only way to find out for sure how vocational education 
should be delivered is to undertake field experiments. Such 
experiments need not create ethical problems. First, there are many 
vocational sch~ools and programs with long queues of young people 
trying to get in (e.g., the specialized schools in Need i rk and 
Chicago) and where random selection of a portion of the entering 
class is both feasible and ethical. Studies c ~ f  these ~chools, using 
those denied entry as the control group, would tell us the overali 
effect of occupationally specific education. Other field experiments 
would focus on the impacts of different ways of delivering vocational 
education (cooperative vs. noncooperative or competency-based 
instruction and credentials vs. traditional). Everyone in a school 
or program would receive the same treatment, and comparisonc would be 
made with earlier graduating classes and with other schools not 
adopting the new approach. Tne major disadvantage of the experiments 
analyzed within the three-year time 
mmrnend that the Assessment ~taff 
In the absence of field experiments utilizing random assignmen:, 
policy must be based on the analyses of nonexperimental data. The 
currently available set 9f estimators that correct for selection bias 
are subject to severe multicolinearity problems and are consequently 
not very robust. Most p~lic~ymakers are legitimately suspicious of 
such estimators. In my opinion, the best hope for sound policy 
advice comes from standard analysee of high-quality longitudinal data 
set& (baseline surveys conducted before entry into vocatics~~al 
training which coneain measures of a variety of abilities, skills, 
and attitudes). The studies using HSB and NLS data citecl earlier are 
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of thls type, and in my view are good enough to support the very 
gross policy recornendations offered in this paper. 
A ytrong case can b c  made that the occupat.ionally specific 
skills that many high school vocational programs are trying to teach 
in a lab or sk~op settlng, are best learrred on a job. Work habits are 
also best learned on a job. Evidence of the great value of on-the- 
job learning cornea from the success of the German apprenticeship 
Bystem and frairn longitudina1 studies of American youth. Students who 
worked while in high school are generally much more successful in the 
labor market than those who did not hold down a job. Figure 3 
arizes the results of one such study by Kang and Bishop (1984). 
Holding a jcb during the sunmer between the junior and senior 
yeare had large effects on wages, employment, and earnings. For 
boys, 30 hours of work per week duriry the summer between the junior 
and senior years led to 8 percent higher wage rates, 12.5 percent 
more ernplopen~t, and 11 percent higher earnings in the period 
immediately falllowing high school. A n  equivalent total number of 
hours worked dluring the senior year (i.e., averaging 10 hours a week) 
raised the wage rate of boys by 1.5 percent, employment by 3 percent, 
and earnings bly 8 percent. Holding a job during junior year in high 
school had practically no effect on labor market success after 
achool. Tho wage rates of girls were not affected by whether they 
worked durfqg the summer or during the school year. There were 
employment aad earnings effects, however, which were larger for 
summer than falr during-year work. 
The strongest effects of work experience in high school appear 
right after graduation and in the aucceeding two years (Kang, 1984). 
Their rnagnitudle and importance diminish over time. Those who worked 
10 hours per breek through the last two years in high school, for 
example, earned 8 to 20 percent more in the first three months after 
graduation thaln the students with no work experience in high school. 
But this relative advantage declined to about 5 percent during the 
16th through 21st month after graduation. 
Are these labor market benefits bought at. the expense of any 
undesirable effects of having a job while in school? A good way to 
iaolate the effect bf work ie to examine its effects on in 
tewt scoree, GPA, deportment, and educational plans between sophomore 
and aenior yesir. This was done d t h  the HSB survey. The effects 
that were found are emnarized in Table 8. Work did not have effects 




Effect of Work During High School 
On Changes In Achievement, Attitudes, and Aapisationa 
(Standard DevinEion) 
Junior Senior 
Science teat score 
Civic8 t e a t  score 
Grade point 
average ( 51)=. 7) 
G o d  depor t.ment 
Plmned yrs. of 
schooling 
(SD-2.5 yrs.) 
*Statistically significant at the 95 percent level. 
**Statistically significant at the 99 percent level. 
***Statistically significant at the 99.9 percent level. 
NOTE: Entries are coefficients scaled approximately aa a percentage 
of the population standard deviation of the outcome being studied. 
For the test scores a one standard deviation improvement is roughly 
equivalent to a gain of three grade equivalents or a 110 point 
improvement on a SAT test. A one standard deviation improvement 
would cause an individual to move from the 50th to the 84th 
percentile or1 the characteristic, so Jmpacta on percentile rank in 
class for grades or deportment can he calculated by dividing the 
coefficient by 3. The dependent variable was the change between the 
end of sophonnore and senior years. The models used to derive these 
estimates contained a total of 75 control variables. Included among 
the control variables were the sophomore values on 10 other outcome 
measures, dwtmies for a great variety of specific courses, years of 
courses in specific subiecta taken during freshman and sophomore 
year, and during junior and senicr year, family background, self- 
assessed ability to succeed in college, and parental pressure to 
attend college. The rnodele employed a first difference 
specification. 
Workin(!: during the junior year had small negative effect8 on 
teet acores, gradee, and aspirations. Working during the s 
had amewhat. smaller negative effects on test scores (particularly 
verbal scortcs) but not on aspirations. In contrast, working during 
the senior year had no effects except very small negative ma@ on 
verbal 8cor(?s and on planned years of education. 
Workinlg during the senior year had minimal effect8 im teat 
acoree and on educational plane. These, when combined with the very 
large poeit:Lve effects on the employability of graduates vhr> did not 
go to college, imply that atudents who are not planning full-time 
college attendance ~hould be encouraged to gat part-time m p 1 o ~ r . t  
during their senior year. The clear indication ba that such 
experience helps them prepare for full-time entry into the labor 
market. 
A major implication of these results is that cooperative 
education sllould be greatly expanded at both secondary and 
postseconda~ry institutions. ( A  fuller description of the rationale 
of cooperative education is provided in Ruff et al., 1982; Lewis and 
Fraser, 1982; and Barton, 1981). My specific recoormendations are the 
following : 
o All vocational ritudents who achieve a m i n i m  performance 
standard in the first year of their occupationally specific 
education should be placed in a coopei:ative job related to 
their training during summers and the final year. In order 
to ensure that high school students have enough time to 
complete a strong program in the basics, release time from 
school for a cooperative job should not exceed about 12 
hours a week except in extraordinary circumstances. 
o The minimum performance standard should be set at a level 
such that ( 1 )  at least 80 percent of entrants can expect to 
attain the standard and (2) all students who meet these 
standards can get and keep a cooperarive job. 
o Handicapped stuaents would have their own individualized 
performance standard. 
o Students who do not meet the standard would be dropped from 
the program unless they found a job on their own that was 
related to their training. 
There will be no difficulty finding cooperaeive placements for 
clerical and distributive education students. There may, however, be 
dif f icultiea in placing health, trades, and technical atudents. lo In 
order to help place these students and ensure that the job8 really 
offer trainin,g, co-op staff should facilitate applications for 
learners* waivere that allow co-op student8 to be paid 75 percent of 
the minimum wage. The training costa in these job8 are significant, 
arrd the lower wage during the training period is quite justified. In 
Germany, for example, firat-year apprentices are generally paid only 
one-fourth of what they will make when the apprenticeship is 
completed. Yrrying below the minimrun wage in the training slots is 
also deeirabl~c because it enaures that the atudents are in the 
program becau~ee of the opportunities to learn a skill rather than 
just to earn lnoney and g e t  out of echool. 
A comprelhertaive list of competenciee would be deveioped for each 
broad occupational category. The teacher and the employer advisory 
committee would decide which of these competencies need to be taught 
in school prior to entering a cooperative placement, which are best 
taught on a job, and which are beat taught at school during the final 
year of the program. The co-op contract would specify the 
competencies the employer is to teach. The student would receive a 
competency profile checklist at the beginning of the program and the 
competencies developed would be recorded on this document as they are 
learned. The competency profile would also serve as a credential 
that assists :in the placement of students in jobs and further 
training. 
If on-the-job training is a more effective way of developing 
many occupational skills than classroom training, why not turn most 
occupational training over to firms? The answer is that employers 
will probably not do the training that schools do not do. The social 
rate of return to employer-provided training is extremely high 
(Bishop et al., 1985). but the private rates of return to employer 
investments in training are much smaller. Private rates of return 
for employers are low because much of the training is useful in other 
firms and worlcers cannot be prevented from going to work f ~ r  a 
competitor. To forestall this turnover, employers are forced to pay 
high wages to trained workers so many of the benefits of the training 
inevitably go to the trainee, not the trainer. This suggests that 
trainees should pay for the training by accepting a lower wage in the 
years right after leaving school or when entering a new occupation. 
However, young workers cannot borrow to finance this training 
(Hubbard and .Judd, 1986) and cannot afford to work at extremely low 
wages while they are training. The progressivity of the income tax 
-- -- 
lo Employers who train handicapped and disadvantaged youth are 
eligible for Targeted Jobs Tax Credits. The co-op coordinator should 
augressively market these tax credits as a way to induce employers to 
train the students who are most difficult to place. 
means that young traineea will pay high marginal tax rates on the 
benefita of the investment but receive 1it.tle tax subaidy of the 
coats of the investment. They will not make the large sacrifice of 
current income to undertake the training unleaa extremely high rates 
of return are promised. A further source of externalities is the 
difficulty employers have in ssscaeing the general training provided 
by other employers and the resulting lack of reward for such 
achievement8 (Bishop. 1 9 8 5 ) .  
As a renult, from a social point of view, employees and 
employers are underinvesting in on-the-job tzaining yielding skills 
useful in many firms. The appropriate policy response is stimulation 
of employer-provided training rather than cutbacks in funding of 
school-based occupational training. If cfforta to stimulate on-the- 
job training are successful, a gradual ~caling back of school-based 
occupational training might be contemplated. Customized training is 
one possible approach to stimulating employer training, but it 
suffers from some inherent limitations. The transaction costs of 
arranging such programs are relatively high, and much of the 
customized training apparently substitutes for training that 
employers would have provided anyway (David Stevens, personal 
comunicatisn~). The most effective way to stimulate an increase in 
on-the-job training is to subsidize increases in their training 
investments. 
A marginal training subsidy (MTS) would offer a partial subsidy 
of a firm's training expenditures above a threshold level. It is an 
idea whose ti,me may be coming. Congressional interest in the concept 
is growing and has resulted in bill HR-1219, sponsored by 
Congresswoman Johnson and 33 other members of the House, that offers 
a 25 percent credit for increases in "aggregate amount of expenses 
paid or incurred by the taxpayer during the taxable year in 
connection with the training of  employee^.^^ Approved training 
programs are defined to include (a) registered apprenticeship 
programs, (b) cooperative education (as defined by section 521 (7) of 
the Carl Perhrins Vocational Education Act), (c) training programs 
carried out under supervision of an institution of higher education 
(as defined b y  section 1201(a) of the Higher Education Act of 1985), 
(d) "any employer-designed or sponsored program which meets such 
minimum requirements with respect to supervised on-the-job experience 
and classroonn instruction as the Secretary of Labor shall prescribe 
by regulations," and (e) "any other program for improving job skills 
directly related to employment which the Secretary of Labor may 
approve" (HR--1219, 1986). 
The bill leaves a great deal to the discretion of the Secretary 
of Labor. One of the major issues that would need to be decided 
would be whether to subsidize the 90 percent of 231 training that is 
informal or to limit the subsidy to formal training programs. 
Measuring the costs of informal training is difficult, but an attempt 
should be made because subsidizing only formal training will distort 
choi ces between formal and irkformal t.raining . l l The subsidizable 
costs of informal training would be limited to trainee time and 
trainer tine d.uring the first year of employment or during the first 
three months before or after a major promotion and change in job 
responsibility. If the training is formal, certain additional 
expenses-books and materials, rental on teaching machines and 
equipment or office space dedicated entirely to training, and 
payments to tratning vendors--would be elieible for subsidy. Formal 
training might be subsidized regardless of length of tenure or 
whether the worker received a promoticn. 
The line between production and trainlng is difficult to draw. 
The French have been dealing with this definitional problem for many 
years as a result of the legal obligation they place on firms to 
spend at least 1.1 percent of their wage hill on training if they are 
to avoid paying a penalty tax. Their most effective mechanism for 
ensuring that the training expenses claimed are indeed legitimate has 
been the requirement that all companies with more than 100 employees 
have a training advisory committee with worker representation. A 
similar requirement might be placed on large firms receivicg subsidy 
from a MTS. 
Another way to insure the legitimacy of the training would be to 
require that trainees be given a written description of the purposes 
and nature of the training at its outset and award a certificate 
describing the number of hours of formal or informal training, skills 
taught, and, where appropriate, the competence achieved at its 
completion. These certificates would be more than audit trails. 
They would encourage both trainer and trainee to take the training 
more seriously, provide a recognition and reward for the worker's 
growing competence, and help the worker find a job that makes use of 
the new skills should he or she leave the firm. 
l1 A trainee would be considered to be engaged in formal or 
informal training if he or she is receiving group instructAon, being 
instructed by a computer, reading manuals or instruction booklets, 
watching other do the work, or being shown the work. A trainer, 
supervisor, or coworker9s time would be considered to be engaged in a 
training activity only if 100 percent of the trainer's attention is 
devoted to the training purpose. If any output is produced during a 
training activity, it would have to be given to the trainee, 
discarded, or given away. The following tests could be used to 
define a promotion for purposes of calculating subsidizable training 
expenses: there would have to be a new job title, noticeably 
different job duties, a wage increase of at least 6 percent above the 
standard seniorLty 01. cost of living increment, and the individual 
could not have hela that. particular job before. In order for new 
employee training to be subsidizable, it would have to be associated 
with a wage increase by the end of that year of at least. 10 percent 
over and above the rise in the cost of living. 
The key to a cost-effective MTS is seLting a threshold that 
minimizes windfall payments--tax credits for training expenditures 
t.hnt would have occurred regardless of the existence of the subsidy. 
The approach taken by KR-1219 is to offer a tax credit for training 
expenses that exceed the average of the preceding five years. During 
the phase-in period, the firm's tax year containing December 31, 
1984, would he the threshold. The marginal research and development 
(K6D) credit defines it.s threshold in basically the same way. There 
are some difficulties in using past training expenditures as the 
threshold in a marginal credit, but these were surmounted in the R&D 
credit and can no doubt be surmounted in a training credit. 
The primary disadvanf ge of using a lagged five-year running 
average as the threshold , .  that increases in training this year 
reduce the firm's eligibility for subsidy during each of the 
following five years. This reduces the value of the tax credit to 
the firm. Once it is fully in operation in 1990, a $100 increase in 
crain2ng in 1990 provides the iirm with a $25 tax credit but it also 
lowers the tax credit by $5 in 1991, 1992, 1993, 1994, and 1995. The 
present value of the tax credits generated by this $100 increase in 
trainin is only $10.05 not $25 (assuming a 20 percent discount 
rate). Even worse, the running average updated threshold creates 
nn artificial incentive to reduce training expenditures in a 
recession (exactly when society would like firms to hoard and train 
labor for t.he future). When a firm is not hiring, training costs are 
reduced and its training expenditures will often fall below the 
threshold. Once the threshold is pierced on the downward side, the 
Lax credit creates an incentive for further reductions in training 
expenditures because by doing so, the firm lowers the thresholds it 
will face in each of the succeeding five years. If the firm 
anticipates b,eing above its threshold during the next five years, the 
present value! of the tax credits generated by a $100 reduction in 
training during a recession year is $14.95. This last problem can be 
avoided by only using years in which training exceeded its threshold 
to update the threshold. 
The political realities are such that any new tax credit is 
likely to have an expiration date. This increases its inceneive 
12. The problem is even more cevere during t.t.e phase in period. 
Assume the iirm pays taxes based on fiscal years starting in October. 
If i t  increases t-rai-i.ng by $100 in FY 1986, it gets the $25 tax 
credit but its 1987 threshold is raised by $50, its 1988 threshold is 
raised by $33, its 1989 threshold raised by $25, and its 1990 and 
1991 t-hresholds are raised by $20. This can reduce future tax 
credits by as much as $37 (twelve dollars more than the benefit 
received in FY 1906). This problem can be avoided by basing the 
t.hreshold more heavily on expenditures in the yenr that precedes the 
ini t . i : ~ t i r . n  of the subsidy. 
effect, for the fact that future thresholds will be higher takes cv 
redurc!ti importance if the continuation of the program is uncert.ai:.~. 
The disndvan~nge of temporary credits, however, is that it is cnstly 
for a firm tc redesign training, so a tas credit with a short life 
~ i ? l  not have as powerful an effect as one with a long life. 
Thc way to maximize incentive effects is to base thresholds on 
the training expenditurzs of years prior to the announcement of the 
tax credit and update this threshold with statistics that the firm's 
own behavior does not affect (e.g., a wage index or growth o: 
training expenses in the inrlustry) or that are not particn;arly 
influenced by the firm" response to the t~aining credit (firm's wage 
bill). If there is concern about the reliability of estimates of the 
costs of informal training for years like 1964 and 1985, there could 
be a separate khreshold for informal training expenditure at a 
percentage of the firm's wage bill that rises with ths firm's rate of 
turnover. 
A subsidy above a threshold has some important advantages over 
an obligation to spend a minimum amount on training: 
o Firms that are big trainers (and therefore probably 
efficient trainers) of skilled workers would always face an 
incentive to expand their training. 
o In France, where there is an obligation to spend 1.1 
percent of the wage bill on training, the great majority of 
employees work at firms which exceed their obligation to 
spend, so at the margin., there is no public encouragement 
of additional training for the majority of French 
r1orkers.l3 A subsidy above a threshold avoids this 
probllem. 
o Paperwork is reduced because some firms would not apply for 
a subsidy in most years. Year-to-year variations in 
training expenditures are likely to be large at small 
finr,~. Such firms would most likely spend above the 
threvhold only in years in which there is a major expansion 
of employment or the installation of new equipment. 
o Employers who feel the administrative burdens of the 
subsidy are too high are free not to participate. 
All employers--profit making, nonprofit and governmental-should be 
eligible for the marginal training subsidy if their training 
l3 FOI- more on the French mandate to spend, see Benedick 
(1983). 
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In order for incentive effects to be maximized, employers must feel 
they are assured a larger subsidy payment if they increase their 
training investment. Together, these two considerations imply that 
the MTS should be administered as a subsidy entitlement, as a tax 
credit against a broad-based tax on the firm's wage bill like Federal 
Unemployment Insurance Tax (FUTA) or Social Security tax, or as a tax 
credit against income taves that can be sold to ot>er firms. l 5  The 
MTS would be financed either out of general revenue or a special 
training tax on the wage bil.1 of all employers. 
The MTS has a number of important advantages: 
o The social benefits of on-the-job training are probably 
just as large as the social benefits of occupationally 
specific training provided by schools. The MTS would 
create an incentive for firms and workers to generate more 
of such benefits, and would reduce currently prevailing 
distortions of the choice between these two modes of 
providing occupationally specific training. 
o Since the employer pays 67 to 90 percent of the cost of 
training, there is always an incentive to be efficient. 
o The choice of which jobs to train for and how to do the 
training is made by the employer not by a school or 
government official or the trainee. The employer is the 
person best able to project  he firm's future need for 
skilled workers and to select the best method of training 
for those skills. 
o The certificates awarded at the end would be a source of 
pride for employees. By signalling to other employers what 
hiad been learned, the certificates would improve the 
trainee's marketability. 
o The inclusion of the costs of informal training in the 
d'efinition of subsidizable training expenses is fair to 
l 4  To illsure that employers who receive an MTS subsidy were 
aware of the program at th time it might influence their behavior, 
it could be required that the employees make a preliminary 
application before July 1 of the calendar year for which a subsidy is 
sought. 
l 5  If the MTS is a subsidy, subsidy payments would be taxable 
income. If the MTS is a tax credit, the firm would have to reduce 
its reported Social Security or FUTA tax payments by the amount of 
the tax credit. 
small business, and reduces the tendency of the subsidy to 
distchrt choices between formal and informal training. 
o While the ?ITS is not directly targeted on the unemployed 
dislocated wcrker, it will reduce unemployment 
nevertheless. The MTS reduces unemployment in two ways: 
- It encourages firms to hire and train new workers, and 
to retrain rather than lay off workers whose skills 
were heccLng ohsolete. 
- It encourages the firm to expand the supply of skilled 
workers rather than engaging in a bidding war for the 
limited supply of already trained workers, thus 
producing an acceleration of inflation. 
The PITS has as its objective expansion and intensification of 
on-the-job training. Only LWO small reforms of current practice are 
proposed--training advisory committees at firms with mare than 100 
employees and providing trainees with a certificate describing the 
training thae has beer, received. l6 All tk~e really important 
decisions---who is to bt trained, what is to be taught, and how it is 
to be taught--are made by the employer and ta a lesser extent by the 
worker. Workers influence these decisions by bidding for jobs that 
require training, by selecting an employer who provides the desired 
training, and by the commitment that is given to learning the 
material that fs presented. 
Expenditures on formal training in the workplace have been 
estimated to be $30 billion annually. Informal on-the-job training 
has been estimated to cost $180 billion annually (Carnevale, 1986). 
Consequently, covering all employers and all kinds of traini.ng means 
costs can be kept down only if the subsidy rate is set relatively 
low, the definition of subsidizable expenditure is restrictive, and 
the threshald is set relatively high. With a threshold set equal to 
base-year training expenditures, about 10 percent of training 
expenditures would pr~bably be eligible for tax credits in the first 
year and about 30 percent in the fourth and fifth years. If training 
tax credits m v t  be deducted from training expense in calculating tax 
liability, a i 5  percent subsidy rate on formal training may be 
roughly estimated to cast $300 million the first year and $900 
million in years four and five-(.15) (1- marginal tax rate) $3 
billion = $300 million. If the elasticity of demand for training 
were only .5, the increase in training that would be generated would 
be $1.5 billion. 
I6 To the extent that the accounting rules used to distinguish 
training activities from production activities affect the way 
training is conducted, this is an unfortunate, unintended consequence 
of the necessity of defining a dollar quantity of training 
expenditure fox each firm. 
Research Im~lication 
The res~earch needed to back up an increased emphasis on 
cooperative education has already been described in the previous 
section. If a direct subsidy of employer training were to be given 
serious consideration, the primary need would be for a classical 
field experi~inent in which a randomly selected group of 50 small 
establishments were offered a subsidy 'like the one described above 
and their behavior were compared to a control group. 
VI. Summarv 
In my view, school-based occupationally specific education must 
get serious about raising Lhe rates of training-related placement. if 
it is to achieve its economic potential. Entry into these courses 
should be limited to t.hose serious about pursuing the occrrpation, and 
teachers and programs need to be evaluated on the basis of their 
ability to achieve high rates of placement in related jobs. 
Employers should become much mare involved in delivering occupational 
training. Teachers would no longer be sole instructors for 
occupationally specific skills. Cooperative employers might in fact 
become the primary instructors for these skills. The teacher's role 
would become one of mentor and facilitator of learning and job 
placement. 
A comprehensive program of research for the National Assessment 
of Vocationa~l Education would include the following: 
o A conference on what traits and abilities facilitate 
learning new skills on a job and becoming a productive 
wc~rker, with industrial psychologists as thc paper givers 
arld economists and vocational educators as the reactors; 
o Longitudinal research on what types of vocational education 
work best, using competency tests and wage record files; 
o Study of why training-related placement rates are low; 
o Development of valid and practical performance measures for 
vocational education; 
o Classical field experiments testing alternative delivery 
mechanisms; and 
o Classical field experiment testing the effect of a marginal 
training subsidy. 
ENDNOTES 
I. Thege courses were selected irom 3 morr complete list of 
courses to represent math and science coursework generally 
taken during or after the sophomore year in high school. 
The specific model estimated was: 
- 
Yit - Yit--l - Xit-1 + gc + BYj+i,t-l 
where 
Yit = the "iWth outcome variable 
measured at the end of senior 
year. ( e . g .  math test score) 
Yit-1 = the sophomore year measure of 
the lfi"th outcome variable 
- 
yj+i ,, t-1 - a vector of 
sophomore year 
measures of outcome 
variables other 
than the "il'th 
Xit-]. = a vector of variables 
characterizing background and 
curriculm coursework 
variables measured in the 
sophomore year 
C = a vector of variables 
describing the courses taken 
in junior and senior year 
$ = a vector of coefficients 
measuring the impact of 
coursework on learning and 
career aspirations 
. T h i s  analysis of longitudinal data from the sophomore cc~hort of 
liiglr School and Beyond pred ic ted  the level of the 10 outcome 
variables iisted in Table 4 measured at the end of the senior 
year as A Pi~rlc~ion of a long list of variables characterizing 
thr srudent's background and behavior measured at the end of the 
sopho~orr y r n r  (including the 10 outcome v.~riablt?s) and 39 
 variable!^ descrit~ing the character of the high school. The 5 
variabl~s mcnsurir?g course offerings and t.hr academic versus 
vocat ior'lal emphasis of rht. school are <lec :ribed in the text, 
?'he othc!r 314 school cllnrarteristics included thc following: 
percent Hispanic, p r r . 1 - ~ n t  Black, percent not speaking English at 
home, rnr:an f ;+mi ly inc~omi., dropout rate, control (Catholic, other 
private vs. public), h~ssing, cmrt orders, unionization, 
teacher strikes, f a r i l i ~ i ~ s ,  whether the last school levy 
passed, teacher s ~ . u l l c ~ ~ ~ t  ratio, ratio of teachers aides to 
teachers, percent of te3ct:e-s xitb M . A .  or Ph.D.  or with more 
than 10 years of expk:r-ience, reacher absences, entry pay, school 
part.icil~at.ion in Upw;!rrl Bound arld co-op ed, competency test, 
ability grouping, average daily attendance, school cieportment 
index, !school problem index based on principal reports, school 
mean of sophomore reports of school quality index, school mean 
of student school rating index, and number of class hours per 
year. 
3. The data employed in the analysis provided information using 550 
pairs af recently hired workers employed in the same or a very 
similar job. The following model was estimated: 
where 
Y I - . Y Z  = is the difference between the 
productivity or required 
training of person 1 and 
person 2 
G1, D 2  = a dummy indicating that 
person 1 or 2 had obtained 
vocational training from a 
school that was relevant to 
the job for which heishe was 
hired 
Xl,lX2) = a vector of control variables 
for circumstances of the 
hire, and the new hires other 
credentials. When current 
productivity is Y, tenure and 
tenure squared are included 
in the X's. 
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